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Clinical Drobl°m solvinq exercises for preclinical 
medical education that were developed at Michigan State University 
School of Osteopathic Medicine are described. Two types of outcomes 
were set as oriorities in ‘h? design and implementation of the ' 
problem solving sessions; small group peer interactions as 
instructional and evaluative resources: and issues relevant to 
process cf clinical problem solving. TK° small group discussions 
focus on t^ac critical issues relevant to clinical problem solving; 
the_multiple, dimensions of a health oro blem (biopat ho logical, 
osychological, and socioeconomic); the use of a systematic clinical 
problem solving strategy to resolve *:hese problems; and the 
documentation of *h? clinical “ncnunter. It is proposed that 
educational innovations in clinical problem solving should be 
grounded in as much theory as oossible and that medical students 
should practice th a ir clinical reasoning processes during their 
undergraduate years through group discussion of simulated clinical 
cases. (SW) 
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f.ssenf. i a 1 ly, i c i no is a. pro for,:, ion whose overall goal is .to prevent 
and solve people's health i^o!' i ems . 





Recently, much eurricu 1 ■ le; development in medical education has concen¬ 
trated upon >>arly and rwlensive exposure of students to the process of clinical 
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t..e> i.'-st. ol clarifying for the le 
iniral methodscurriculum developers have devoted in- 
i providing opportunities for students to observe, discuss 
holies o! clinical reasoning in the pre-cl inical phase 
tiis commitment is based on the premise that for a medical 
••.Mini to students and consequently to patients, it must 
hir,avr. and"pmceST OI t. lTritr<Tl 'medrcine'n-7bere"roTrtrerrt-“i-s-- 
>n, and pincrss by strategies to resolve individual health 


,'.,rr;, the undei'gradual.e program in the School of Osteo- 
j. >• S'mii Mat" University addressed t.his issue by develop- 
iMstional exercises in clinical problem solving, the Clinical 
if.ns (Cl'S'-). r,aided by p ioneer i rig efforts' in the u$e of 
mi |>ic -1 1 inieaI medical education (Harrows, 1971 and 1975; 
,a ,-, 1 ., |m.m) and also by the outcomes of the Medical Inquiry 
•ilman and spraira, l'V'P.; Mstein and Cordage, in press), 

srI. as priorities in the design and implementation of 
•!' • >~ 1 inu with the us*' of small group peer interactions as 
. 1 1 ■ i :f i v" i r ,oar(('S, the other emphasizing a few critical 
he process of cluneal problem solving. 

rh 1 11 " - so I'. i nu Moss ion, ore ema 1 I-uroup discussions of sim- 


• iloi'iiv; and docuuen t i nu various solutions to those 
i'V Im >i i nu ('n v i reunion i. to practice those probl em-sol vi ng 
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A typitul (ii'.p i j^Mi!H|Hi r ,i‘(l of ,1 ip of i Mini urn ( ion r ,|.('in r , which the 

shiiluits, . i j.i oi oMp , | upon .vi i 1 ' i no bn a ',(■(. of prc-do U.o i 1 ' nod ques¬ 

tions. 1 lif". o inquirin'-. guidr t.hr r .t.nd-o'■. in dealing with the critical issues 
.ju/li./ 1 'd lolov.m! In ()ini*al problem solvin'], such ,is o.ir 1 y. d i o (|nos L ic hy- 
pothesis (feneration and systematic evaluation of clinical data. At different 
points in the case (such as after the history or the physical), the group Is 
asked to sui’i'Mrizo i t c findings by using such devices as writing up a section 
of the patient's medical record on the blackboard. At the end of each case a 
reference list is given that contains the major textbook references related 
to the case, a supplementary reading list of pertinent journal articles, and 
an inventory of available audiovisual or' simulation materials. A session 
usually lasts between an hour and a half and two hours. 

This presentation is divided into three sections. The first two briefly 
describe the conceptual framework used in the design of clinical problem¬ 
solving exercises. The last section discusses some prcliminary 'results ob¬ 
tained in the imp lor.cn fat ion and evaluation of these exercises in 'three Organ 
Systems courses (genitourinary, gastrointestinal, and cardiovascular) over a 
twn 'voir period. 


Tot SPALL Gimiip FORMAT 

The imp] ic:ation r . of using a small group format are twofold: first, it 
implies a certain rum!or of instructional advantages for the students, and 
second, it irnoses a sot. of constraints, or responsibilities on the faculty 
that participates as group facilitators. ( 

The primary intent of f ho small group discussion format is to emphasize 
and foster experiences that lead to peer instruction and peer evaluati&oA 
The small groups provide t.ho opportunity for each student to work with others 
in a learning situation toward the cornnon goal of solving a clinical problem. 
Students can share their ideas and feelings with each otheir as they work to¬ 
gether to develop a professional attitude arid identity. 

Students are encouraged to.solve the clinical ‘ problems presented in the 
simulated cases to the best of their knowledge rattier than to strive for an 
expert’s solution: i.e*:, ’Given what you (the student) know, what can you do 
with your knowledge to work-up this case?’ This kind of student.independence 
dictates in turn the clinical instructor's role and responsibilities. These 
are to facilitate the inter-personal coherence of the group, to monitor the 
clinical problem-solving proress being learned by the students (for example, 
to achieve a reasonable balance between discussing content and process 
materials), and lastly, to correct misinformation by stimulating the discus¬ 
sion rather than by providing direct responses. 

Tlif, CLINICAL PROilLbM-SOLVING TASK 

$■ 

The cases are selected according to the topics being presented "in the Organ 
Systems courses; and consequently tailored to the students' current knowledge. 
The discussions focus on three critical issues relevant to clinical problem 
solving: 1) the multiple dimensions of a health problem (bio-pathological, 
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Multiple 1 <1 i iriMi 1 ; i oi r, nf a heal L h problem . While most of t tie problems 
dealt with by clinicians are oTTTmi-patlioToqical nature, two other inherent 
dimensions are especially dear to the patient: the psychological and the 
socio-eeonomic, A health problem is rarely uni-dimensional and is usually 
composed of an interaction among these three facets, lhus, clinical problem 
solving does not end with a problem being labeled or with a prescription baing 
written. To reach resolution, ttie clinician is urged to consider the individ¬ 
ual context in which the health problem occurred. 


A systernat i c c 1Iin ica1 oro bi cm solv ing str ategy. In solving a health 
problem, the clinician exTuoTts f.Tireo major types of capabilities: affective 
and communication methods, psychomotor skills, and clinical reasoning. This 
last category encompasses the clinician's problem-solving strategies and 
store of medical knowledge. Tho primary purpose of the exercises is to give 
the student the opportunity to learn and practice clinical problem solving at 
a strictly cognitive’level, i.e., the thought processes involved. 

In analyzing the clinician's thought process, it. is often difficult to' 
cl early separate the various components of this process since these are ,seldom 
sequential and often occur sinultaneously. For our purpose, the process is 
broken down into a r.°von stage model derived from the ol/tcomes of the Medical 
Inquiry Project (Ms?r»in, Bhulman and Sprafka, 19/f’): 1) cue acquisition, 

c) hypothesis generation, 3) cue interpretation, A) hypothesis evaluation, and 
diagnostic decision, 5) prognosis, problem priority, and complementary inves¬ 
tigation decisions, F) management decisions, and /) follow-up. 

Cue aoM uisi tiori refers to the process of collecting clinical data. A cue • 
is an element oT miormation pertaining to the patient's bio-pathological or 
psycho-social condition: symptoms or signs. Hypothesis generation. From a 
set of cues, the practitinner generates a list of tentative diagnostic hy¬ 
potheses as possible* solutions to the problem. Early oeneration of diagnostic 
hypotheses is a mnior sf.rat.eny used by the clinician to hound the regions of 
the potential problem space post likely to yield the solution. The subsequent 
workup is planned to permit testing and refinement of these early hypotheses. 

The open-ended-, ill-defined medical problem 'What is wrong with this patient?' 
is thereby transformed into a set of closed, better-defined hypothetical prob¬ 
lems, thereby simplifying the problem solving task. The clinician usually ex¬ 
plores, at any one time, a maxi mum of four or five competing hypotheses, con¬ 
sidered in some order of likelihood. Cue interp retation involves the retrieval 
from memory pf lists o f cues or features winch cliaraclprize each diagnostic 
hypothesis. By subsequently and selectively>eliciLing these new clinical cues, 
the clinician will revise or further refin£ the setAof diagnostic hypotheses. 
Ilvpoth os is eva 1 ua tion . If the cues presented by the patient are compatible with 
tne clinician's cfiaracterization of the condition, the hypothesis is retained; 
if not, the hypothesis, is dropped. After a certain number of iterations (de- 
pending on the Complexity of the problem) the clinician finally selects the most 
appropriate diagnosis . Before establishing a treatment plan, the clinician 
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particular patH-nl?’ h-11ow-un. I ho final stop in (.lie pioposed strategy Is- 
to evaluate the result". ofT.Tie decisions made and (lie ons taken. If new 
data are collected or alterations in the patient’s -condition occur, these must 
be evaluated and may lead to reformulation of the problem and possibly a 
change in the diagnosis. Management decisions must also be monitored over 
time, with each evaluation leading to possTble modifications of the treatment 
plan. The important of observing the results of one’s decisions, both diag¬ 
nostic and therapeutic, cannot be ovcr-ei.iphasiz.ed. 


Ibis entire strategy of clinical problem solv’ng continues until the 
problem is resolved. This may be ewer a short interval of time in an acute 
self-limiting illness, or may continue for years without definitive resolution 
in a chronic ailment. 


I ncur m ntitig the clinical encounter . Whereas the traditional medical re¬ 
cord Is organ izcT accorrHngTo the source from which .the information originates, 
the ’Problem Oriented Medical Record’ (POMR) utilizes the patient’s health 
problems as its organizing structure (Hurst and u alk.er, 197?). The problem- 
oriented approach was rrcorirended for the exercises. Two sections of the POMR 
are ^specially emphasized: the ’Master Problem list’ and the ’Progress Notes' 
including the Subjective-Objective-Asscssnent-Plan subsections. 

IMPLl MI.NTAI I (if J AfliJ LVALUAT ION 

The particular implementation of these proc/:ss-oricritcd exerci ses .into 
the second year Organ Systems courser, at Michigan State was achieved in two 

phases: first, the faculty was trained to become group facilitators and cases 

were developed, and then the cases were given to the students-. 

The faculty training arid case development phase was greatly facilitated 
by the fact, that the conceptual framework for these clinical problem-solving 
exercises had been clearly defined beforehand. The instructional objectives 
were specific-, the student, and faculty roles were well delineated, and most, 
of all, the cases reflected the three issues previously descri'bed as crit¬ 
ically relevant to,clinical problem solving.' The cases include such diverse 

conditions as acute cholecystitis, myocardial infarction, hypertension and 
cystitis.. Two classes of second year medical students have now participated 
in the sessions: groups of ten students were formed each under the supervi¬ 
sion of one clinical iTirulty. A wrickly ratio of one or U/o..session(s) proved 
to be a reasonable balance between content and process materials. 

These cl inical- problem-solving -exercises, although hoUgraded, were 
evaluated as to t.hovr education al relevance , their inst ructional, effective¬ 
ness , and their influenc e on small"g roup dyn amics . '"These evaluations, al¬ 
though preliminary, yielded useful’.'information concerning the three main 
goals of the exercises. The evaluation procedure was based-on a twenty-five 
item attitudinal questionnaire administered to the students after each Organ 
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v i ows with l hi- | mi I i ' i | -I I i 1 1 ' | i I i n 11 I . i ! y. 
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soldi i cii to a par! i< til-.tr rliniral situation. Iho analysis of each one of 
the linn' i|u,i 1 ■, will I io I to i (. I 11 i I v Iho s l. ioii'I I hs and wim! nesses of Lho 
exorcises. '* 

I due ti! i i n.\ I t c Ii’v.imv. iho |-.ipor-s ; i n l,i I od < asos wore perceived as a 
So'talilo, and lomi ni'oi"d, liitf lefwi'en (.he basic and the clinical sciences. ■ 

Furthermorc, the students, and nee,isionally the faculty, were motivated to do 
additional readings nr seel nliior < linical advice. All e/pressed the need 
and wish t.o desifpi i"nV" eases for both the second and first ycaYs of the 
undergraduate curriculum,. 

Inst tin. . t. iona 1 effectiveness. Ihrer issues were judged critically rele¬ 

vant: to clinical premier’ solving: the multiple dimensions of a health prob¬ 
lem, Mm documentation of the clinical encounter, and the use of a systematic 
problem-solving'strat.egy. l.'hile the first, two issues were judged adequately, 
represented "i n the cases, there were questions ahonf the third, and most cri*- 
tiral issue, Mmv arc' twofold: the represontat iveness of all the elements 
of tho prohlen-solvino model in each case, and secondly, the need for a valid 
and reliable insf.ru onf to re.isure clinical problem-solving capabilities. It 
was felt tii.it t.he diaoiiosl.ic portion of the cases (stages 1 to A of the model) 

was adequate', but that the remaining stage’s (i.e., prognosis, management and 

f. 0 1 low-up) were not dealt with in sufficient, detail. This latter (mint was 
.'C-redi ».’d by properly r-p ha suing these elements in the case questions. Re- 
ejardinq the second concern, the measurement of clinical problem-solving'capa¬ 
bilities, the faculty expressed a need to know the extent to which these ex¬ 
ercises were actually helping the students to develop their cognitive clinical 
acumen. This kind of imasumi.out. was not systematically explored in the pre¬ 
liminary evaluation of the project because no thorough and easilv scorable in¬ 
strument was readily available to measure the elements of the process depicted 
in the model, for pro-r.l inica 1 students, the evaluation should emphasize early 
generation of multiple competin') hypotheses and a focused search for relevant 

clinical cues (Torafka and llsfcein, 1977). I-. 1 hile machine scorable formats-, in¬ 

cluding patient-management. prwbloms and multiple-choice questions, provide rapid 
and reliable scores with low demand on faculty time, the feedback to students is 
too often unsatisfactory. On the other hand, while essay-type or short-answer 
formats can provide meaningful feedbacks to students and faculty, the scoring is 
slow and often inconsistent,.and the demand on faculty time is often excessive. 

r.m.iU group format, I he non-threatening atmosphere of the small group dis¬ 
cussions were Inglilv rated and received positive comments. The. participants 
appreciated the peer learning process fostered in the group format, but expressed 
concerns about the smoothness of peer evaluation, i.e., the process of debating 
one’s opinion against an opposing one. This latte?' point further underlines the 
nee r ' to deal .with peer professional review at an early phase of the educational . 
process. Finally,-although judged positively, both students and faculty had to 
adapt their instructional expectations to the unaccustomed role of the clinical 
faculty as a group facilitator, rather than the more traditional lecturer func¬ 
tion. ... 1 
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Willi Ihi', pi r'! i i n.i i y e\■> 1 imI i on ;n ! !.i n < I, four future trends emerged. 

I if' I, III'' '■-(■*■» i»-Hf • ■ was judged 11 s i ■ . i f , . i | y cii(iik|Ii by. I lie Students, Lilt* 
faculty and the .if h'- i n i si ra f. ion to wari.uit the coni. inn.i Lion .hkI the further 
devH n| n;< ; 11L nf s imilar ey.en i',o r » for Un: began V/s l.eirs < om ses . Second, and 
because of the f ocu I l.y 1 s expressed needs to improve their t ompctence in pro-' 
paring cases and foci 1 i tating group dynamics, a faculty training and 

updating program is being planned. Third, concerns regarding the measurement' 
Of clinical problem-solving capabilities led to greater awareness of this 
measurement problem and is the object of further research". Lastly, this pilot 
project and its preliminary evaluation has convinced the participating faculty 
of tiie need, for systematically evaluating the effects of an instructional inno¬ 
vation. This early assessment will not only benefit the overall outcomes being 
sought, but .••ill also help to monitor, on a continuing' basis, the progressive 
evolution of the project. 

m “map v A‘iD r.nncLus iurj 


Ihroc pedagogical themes were developed throughout thi'S presentation, 
f irst, educational innovations in clini>cal problem solving should be grounded 
in as i ncli theut y as [ossible. V.'lfen the mechanics are well understood, the 
controls ore. .rode easier and renodi a tions are often more specific. Second,- 
the medical students should have-an opportunity to practice their' clinical 
reasoning processes during their undergraduate years. And third, group discus¬ 
sions of paper -Simula tod clinical cases can help give the students that 
opportunity. ' , 


Preliminary results in t tie design, implementation, and evaluation of such 
clinical probin' -solving exercises with •> group of second year medical students--- 
at Michigan date University have denonstratod effectiveness in achieving such 
clinical goals at the undergraduato level of medical education. 
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